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culminated in 3300 tasks that included over 1000 Subject Matter Expert (SME)-vetted, re-usable procedural sets for three critical phases 
of flight; the Descent, Approach, and Land procedural sets (see Gore et al., 2011 for a description of the development of the tasks 
included in the model; Gore, Hooey, Mahlstedt, & Foyle, 2013 for a description of the model, and its results; Hooey, Gore, Mahlstedt, & 
Foyle, 2013 for a description of the guidelines that were generated from the model’s results; Gore, Hooey, & Foyle, 2012 for a description 
of the model’s implementation and its settings). The rollout, after landing checks, taxi to gate and arrive at gate illustrated in Figure 1 
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Figure 1. Top level task network for the approach and divert scenario. 
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Figure 2. Set number of runs and other simulation settings. 
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Figure 3. Scan pattern (SEEV and Probabilistic) settings for the CA/PF in the approach and land scenario. 
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PF/CA Approach Task Network Model 
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Figure 18. PF/CA speed confirmations required in the approach phase of flight. 
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Figure 20. Equipment settings and flaps actions required in the approach phase of flight context. 
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Command Flaps to 30 after 
EICAS has been updated to 
Flaps 25 

Figure 33. PF/CA confirmation of flaps 30 settings. 
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Figure 38. PF/CA RNAV tasks as Decision Height is reached. 
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PNF/FO Approach Task Network Model 



Figure 41. PNF/FO clearance receipt tasks in the descent phase of flight. 



Figure 43. PNF/FO confirming altitude and setting speed. 
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Figure 47. PNF/FO Flaps 5 command and action sequence. 
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Figure 51. PNF/FO aircraft coupling action sequence. 
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Figure 53. PNF/FO set flaps action sequence. 
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Figure 57. PNF/FO aircraft speed setting sequence. 
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Figure 64. Clearance from Tower to PNF/FO. 
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Figure 71. RNAV and CSPO 800 land phase of flight tasks under 800’. 
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| Use rudder and ailerons to compensate for crosswind component; trim as needed | 
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Figure 78. PF/CA runway alignment tasks under 200 ft. 
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Figure 81. PF/CA auditory monitor of the automated call outs to TD. 
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Figure 83. PNF/FO Context setting for the CSPO 200 condition. 
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This network then feeds back to the automated callouts tasks illustrated in Figure 80 and then to the rollout tasks (the next phase of flight 
not used in the current scenario) and the routing task “process multiple runs”. 
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Figure 89. RNAV/CSPO equipment (Nav, Window, EICAS, and PFD) CAD and Jack definitions in the scenario. 
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Figure 91. RNAV/CSPO equipment (Nav and Wake display) CAD and Jack definitions in the scenario. 
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Accessibility Definitions 

The accessibility of information is required for each context in the simulation. As such, the initialize accessibilities definitions for the 
PF/CA and the PNF/FO in the RNAV are illustrated in Figure 96 (broken across the next three pages), while the initialize accessibilities 
definitions for the PF/CA and PNF/FO in the CSPO condition are illustrated in Figure 97. 


HCSL Technical Report (HCSL- 13-03) 




oo 

VO 


m 

o 

i 

m 


h-1 

oo 

O 

ffi 

tJ 

o 

Ph 

<D 

Pin 

13 

o 


o 

<D 

H 

h-l 

GO 

O 

ffi 



w 

E 


<D 


§ 

I 

c 


fl 

ts 

s 

.o 


> 

Z 

to 

a> 

-fl 

a> 

£ 

to 

-fl 

O 


H 

o 

fl 

o 

o 

a> 


ox 

fl 


Sm 

.O 


fl 

O 

O 

to 

to 

Z 

to 

-fl 


u 

to 

to 

so 

ON 

o 

fl 

# gJD 

to 


OS 

so 


HCSL Technical Report (HCSL- 13-03) 


A 


s j- 
>>(/) 
i 8 

r9 U 
to 

8 "i 

O c 
o OJ 

8. 

1 3 

e 1 ". 

oo 

1 1 III 


XI 


!- 

CO" g_ 

? E 

3 O 
2 

3* 

OO 


- 




& 



2 

<D 

6 

LL_ 

Q. 


HCSL Technical Report (HCSL- 13-03) 




V) 


l 


3 

Jn 

2 > 


> 




OJ 

o 

a 


# o 

‘'C 

a 


u 

o 


O 

PH 

m 

U 

o 

pfl 

'W 

o 


M 

cu 

C3 

o 

o 

o 

pfi 

'M 

OX 

s 


5 - 

.o 


ox 


o 

o 

to 

to 

£ 

to 

T3 

C 


U 

to 

to 

ON 

O 

5 - 

3 

OX 


<N 

t> 


HCSL Technical Report (HCSL- 13-03) 

Set 4D State Definitions 

All initial 4D states need to be defined at the outset of the model’s run. Figure 98 shows the initial 4D state definitions on the PF/CA and 
PNF/FO’s NAY and PFD. 
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on the upper EICAS. Three altitudes (1000 ft, 700 ft, and 500 ft) were used to evaluate the impact in terms of response time and workload 
of such an off-nominal occurrence when on approach. The MicroSaint Sharp model that sent this information to MIDAS can be found in 
Figure 101, while the MIDAS procedures used in response to this environmental event for the Captain can be located in Figure 102 
through Figure 104, while the PNF/FO task set can be located in Figure 105 and Figure 106. 
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Figure 103. MIDAS PF/CA status checks for aircraft decoupling, 
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TOGA Button is in Pressed state i H7_210) *■ ^ Send the heading change to the airport model (H7_211) 
EQUIP_set_component_state ' EQUIP_set_attribLrte_value 



The network entitled wake vortex settings was used to define the operator responses to the wake vortex event in two conditions. Each 
pilot’s NAV DISPLAY (HIGH ACCESSIBILITY) shows route, lead aircraft, and wake. The Nav display indicates blunder and wake 
threats with three alert modes - nominal (white), yellow alert, and red alert. During the ‘yellow alert’ phase, pilots loop through a 4-step 
sequence to prepare for an eventual missed approach if the alert turns red: 1. Detect Alert; 2. Assess Situation; 3. Determine Missed 
Approach response; 4. Communicate Missed Approach Response. 
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Figure 111. PF/CA tasks in response to the yellow, red alerts. 
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Figure 123. PF/CA comprehension and acknowledgement of alert information. 
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Figure 126. Network of tasks required by the PNF/FO in response to the wake display nominal, yellow and red alert phases. 
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Figure 128. ATC responsible approach control procedure. 
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The Environment Model: Microsaint Sharp 
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Under the Bandwidth Variables in the “Initialize Variables” task, new variables for the ATC Display bandwidth task were added. 
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Figure 147. Definition to stop the data collection when the CA sees a red blunder event. 
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Figure 148. PNF/FO red blunder event detection tasks. 
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